Noninnocent role of N-methyl pyrrolidinone in thiazolidinethione-promoted asymmetric aldol reactions.
The origin of stereoselectivity in the reaction between α-azido titanium enolate derived from chiral auxiliary N-acyl thiazolidinethione and benzaldehyde is established using the DFT(B3LYP) method. A nonchelated transition state with N-methyl-2-pyrrolidinone (NMP) bound to a TiCl(3) enolate is found to be energetically the most preferred model responsible for the formation of an Evans syn aldol product. The TS model devoid of NMP, although of higher energy, is found to be successful in predicting the right stereochemical outcome.